Summary.-In a series of 112 cases of breast carcinoma with metastases to the axillary nodes, the mean nuclear area (MNA) in the nodal tumour showed a relationship to survival time that was similar to that given by histological grading. Combination of the 2 measurements increases the possible use of the heterogeneity of the material, leading to a more individualized prognosis.
IT HAS LONG been customary to try to relate morphological features in primary breast cancer to prognosis, nuclear anaplasia being one of the factors commonly used. Variability in size and stainablity of the nucleus is thus included in the method of histological grading recommended by WHO (Scarf & Torloni, 1968) whilst the nuclear structure (Black et al., 1955) and later the relative nuclear size (Black et al., 1956 ) is basic to the system of nuclear grading. These methods are both subjective. With the advent of morphometric methods, objective measurement has become feasible. A recent study (van Bogaert et al., 1980) concludes that in the primary tumour "nuclear size as a sole criterion was not a good indicator of the early behaviour of operable breast cancer". Baak et al. (1981) measured the nuclear area but came to no definite conclusions.
The present work is based on measurements of the nuclear area, not in the primary tumour, but in axillary-node deposits. It demonstrates the relationship between nuclear area and the histological grade of the tumour, relating this to survival, and showing that the nuclear area in tumour cells at this site has strong prognostic value.
MATERIAL AND METHODS
From January 1970 to March 1972 a total of 292 modified radical-mastectomy specimens with nodal dissections were received at this Institute. All the patients had histologically confirmed primary infiltrating breast carcinomas, and had received no preoperative treatment. In 128 specimens tumour-bearing nodes were found. Patients dying of causes other than breast cancer were excluded, leaving 112 patients in this study. The age of the patients, the greatest diameter of the tumour (cm) and the TNM stage at operation had been recorded, the latter retrospectively. Some of them were included in a previous study on prognostic typing (Maehle & Hartveit, 1973) .
The postoperative treatment varied according to the patient's age and subsequent recurrence of the disease. Details were not recorded. The patients were followed up, via data from the Norwegian Cancer Registry, to their death or up to March 1981, giving a minimum follow-up time of 98 months and a maximum of 133 months, the mean survival time (± s.d.) (Dixon & Brown, 1979) wrias also used (R.S.).
RESULTS

Mean nuclear area
The scatter diagram ( Fig. 1 (Table I ). There was an increasing difference between the mean and median survival time, showing that relatively more MNA 3 patients died early. The percentage survival (Table II) decreased with increasing MNA.
In Fig. 2 the difference between MNA 1 and 2 in the cumulative proportion surviving, i.e. the proportion alive at the beginning of each year, can be seen to Tphe hazard rate (Fig. 3) , i.e. the number of deaths during one year expressed as a proportion of the number of persons at risk during that year (Freedman et al., 1979) , for MNA 3 reaches a peak in the third year and another in the 5th. It decreases to zero 7 years after operation, and stays there to the end of the period of observation. MNA 2 also has 2 peaks, 2 and 6 years after operation. At 9 years it falls to zero. MNA 1 shows 2 peaks 2 and 4 years after the operation, and a tendency to increase late in the observation period.
There was no significant difference between the groups for age, TNM stage or tumour size.
Histological grading
Agreement between the grading of the primary tumour and the nodal tumour (Table IV) The percentage survival (Table VI) was nearly identical in the grading groups for the primary and nodal tumour. The greatest difference in the proportion surviving among the grading groups for nodal tumour (Fig. 4) is found late in the first 5-year period after the operation. The Breslow x2 test gave P= 00041 and the Mantel-Cox x2 test P= 0 0111. Fig. 5 shows that in Grade III the hazard rate was at its peak the third year and reached zero the 7th year after the operation. Grade II had its peak 1 year earlier and did not reach zero during the period of observation. In Grade I the hazard rate was nearly constant over several years. It reached zero in the 9th vear.
There was no significant difference between the groups regarding age, TNM stage or tumour size.
Combination of MNA and histological grading Patey & Scarff (1929) .
Direct measurement of nuclear size has been little used in breast carcinoma, most publications such as Black et al. (1955 Black et al. ( , 1956 dealing with the relative size, or other nuclear characteristics. In the present work nuclear area was used, measured from the photographed image projected on to a calibrated computerized screen. The resulting nuclear area was similar to that calculated from van Bogaert et al.'s (1980) mean nuclear diameter. Direct measurement of area as used here proved reliable. One hundred nuclei were used to establish the means, but fewer would probably have sufficed.
The MNA varied greatly from patient to patient. This scatter invites correlation to other factors, of which survival time is the most obvious. Histological grading was used for comparison, as it gives a known correlation to survival time, and values from the present series that are comparable to others in the literature. When the MNA is divided into 3 subgroups, it shows a clear relationship to survival time, smaller nuclei giving the best prognosis. The values were very similar to those given by grading, though the grouping is partly based on different patients. Both systems give a group prognosis.
Grading showed its greatest discrimination at the end of the first 5-year period, whereas that from MNA came to a peak at the end of the second. These two factors thus work at different times. The P values from the Breslow x2 test indicate similar discrimination in the first 5-year period for grading and MNA, whilst the relatively low P from the Mantel-Cox test indicates that MNA gives greater discrimination than grading later in the period studied. Even so the end result is similar. If, however, both are combined, the heterogeneity of the material can be used to a greater extent than with either alone. This gives the possibility of a more individualized prognosis.
The MNA readings showed that the tumours with the largest nuclear area also showed the greatest variation. This is implicit in Hansemann's concept of anaplasia that forms the basis of both histological and nuclear grading. It is also in keeping with Stenkvist et al. 's (1981) finding that the variance in nuclear area is correlated with the recurrence rate at 3 years. Freedman et al., (1979) showed that the risk of dying of breast carcinoma was greatest within the first 2 years for patients with high-grade tumours. The same trend is present here for grading, and the MNA shows a similar tendency. In contrast, the hazard with low-grade tumours, and tumours with low MNA, continued throughout the period. Thus a patient with a high-grade and or high-MNA tumour, who survives 5 years, then has a lower risk of dying than the others. This difference in risk should be taken into account when setting up clinical follow-up visits.
